O ver the past decade, scientists, healthcare providers, the public, and policy makers have made substantial efforts to improve understanding of the sex/gender* differences in cardiovascular disease (CVD) † and to recognize the importance of heart disease in women. Federal and American Heart Association (AHA) initiatives to raise awareness and to reduce gender disparities in research and clinical care are listed in Table 1 . There was a near doubling of the rate of awareness of heart disease as the leading cause of death in women between 1997, when the AHA launched its first campaign for women, and 2009; during that same period, the death rate resulting from CVD decreased by nearly half. [2] [3] [4] The extent to which efforts to close research gaps and to heighten awareness of heart disease in women are causally linked to lower CVD mortality or have resulted in improved clinical outcomes for women is not established. The purposes of this article are to evaluate contemporary sex/gender differences in the burden of CVD, to assess the impact of recent clinical trials on recommendations for the prevention of CVD in women, and to examine factors that may facilitate or impede quality CVD preventive care in women. Recommendations for the design and analyses of future CVD clinical trials in women are also provided.
Gender Differences in the Burden of CVD
Although CVD remains the leading killer of both women and men in the United States, there are substantial sex/gender differences in the prevalence and burden of different CVDs, as outlined in Table 2 . For both women and men, coronary heart disease (CHD) is the largest contributor to CVD morbidity and mortality. The absolute numbers of women living with and dying of CVD and stroke exceed those of men, as does the number of hospital discharges for heart failure and stroke. 2 In 2007, women accounted for 60.6% of US stroke deaths. 2 In contrast, more men are living with and dying of CHD than women and have more hospital discharges for CVD and CHD. As shown in Figure 1 , the prevalence of CHD is higher in men within each age stratum until after 75 years of age, which may contribute to the perception that heart disease is a man's disease. Sex differences in CVD and CHD mortality largely reflect sex differences in US demographics. Because female sex is associated with a longer life expectancy than male sex, women constitute a larger proportion of the elderly population in which the prevalence of CVD is greatest. Alarming statistics among younger women 35 to 44 years of age show that CHD mortality rates have increased an average of 1.3% annually between 1997 and 2002, a statistically significant trend. 5 As illustrated in Figure 2 the absolute number of annual CVD deaths among the female sex has exceeded that of the male sex since 1984. These data are often confused with CVD mortality rates, which, when adjusted for differences in age distribution, reveal that the CVD mortality rate is substantially higher in men than women (Table 2 ). In 2007, the age-adjusted CVD death rate in men was 300 per 100 000 compared with 212 per 100 000 women. The 2007 CVD mortality rate in women represents a 43% reduction from the rate in 1997. From 1980 to 2000, the age-adjusted death rate for CHD fell from 263 to 134 per 100 000 women; during the same time period, the rate fell from 543 to 267 per 100 000 men. 4 The prevalence of CVD in women varies according to racial/ethnic minority status. The prevalence of CVD among women Ն20 years of age is 47% among blacks, 34% among whites, and 31% among Mexican Americans; the prevalence of CHD is 7.6%, 5.8%, and 5.6%, respectively. 2 Asian women Ն18 years of age have the lowest prevalence of CHD (3.9%), according to the National Center for Health Statistics. 2 The age-adjusted CHD death rate is highest among black women (122 per 100 000 compared with 94 per *Gender is referred to throughout this document as a person's self-representation as male or female or how that person is responded to in social situations on the basis of the individual's gender representation. Gender is shaped by environment and experience. Sex is the classification of female or male according to reproductive organs and functions assigned by chromosomal complement. 1 †Throughout this document, CVD is inclusive of coronary heart disease, stroke, and other atherosclerotic conditions except when national statistics are provided in which CVD encompasses International Classification of Diseases, 10th revision, codes 100 to 199. 2 100 000 in white women). 2 The ominous trend for increasing rates of hypertension among black women is of particular concern because the increased risk for both CHD and stroke compared with white women could potentially widen the racial gap in CVD mortality.
Dr Bernadine Healy first introduced the concept of the Yentl syndrome in 1991, suggesting gender bias in the management of CHD. 6 There is ongoing debate as to whether women have a poorer prognosis after a myocardial infarction (MI) than men, and why. Is any observed difference explained by delay in women seeking care, healthcare provider delay in recognition and treatment, underlying differences in pathophysiology, more comorbidities, or older ages at time of presentation among women compared with men?
Data over the past decade have shown that women have a higher 30-day mortality compared with men, and it is now recognized that the gender differences are largely explained by clinical differences at presentation. 7, 8 The higher mortality rate among women appears to be limited primarily to STsegment-elevation MI. 7, 8 It has also been suggested that higher death rates may be restricted to younger women. 9 Although women with acute coronary syndromes may have similar benefits from antiplatelet pharmacotherapy as men, they are more likely to have bleeding problems, possibly as a result of excess dosing. 10 Women experience greater morbidity and mortality than men after coronary artery bypass grafting; this disparity may reflect technical difficulties resulting from differences in body size, more microvascular disease, and different risk factor profiles. 11 More recently, it has been shown that increasing use of off-pump coronary artery bypass grafting has narrowed the gender disparity in outcomes. 12 Early studies that examined gender differences in outcomes after MI and revascularization may no longer be relevant owing to temporal trends in management and risk factor profiles. Recent data from the National Registry of Myocardial Infarction showed that in-hospital mortality after an acute MI decreased more in women than in men between 1994 and 2006; the absolute reduction was 3 times larger in women than in men Ͻ55 years of age (2.7% versus 0.9%). 13 This narrowing of the mortality gap was explained largely by greater improvements in risk factors in women than in men. The classic risk factors for CVD are the same in women and men, but there are gender differences in the prevalence of risk factors. Although women and men overall have nearly equal percentages of hypertension (1 in 3 adults), data from the National Health and Nutrition Examination Survey Figure 1 . Annual number of adults having diagnosed heart attack or fatal coronary heart disease (CHD) by age and sex. Reprinted with permission of the publisher. 2 Copyright © 2011, American Heart Association, Inc.
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(NHANES) showed that the prevalence of high blood pressure is greater in women Ͼ65 years of age. 14 The highest rate of hypertension is among black women, 44%, and is increasing. 15 The death rate caused by hypertension in 2007 was 37.0 per 100 000 for black women compared with 14.3 per 100 000 for white women. 2 Diabetes mellitus is more prevalent among women than men Ն20 years of age (8.3% versus 7.2%). 2 Type II diabetes mellitus imparts a greater risk of CHD in women than men and is not explained by differences in risk factors, but rather by the more favorable survival rate of women (than men) without diabetes mellitus. 16 The prevalence of physiciandiagnosed diabetes mellitus is highest among non-Hispanic black (14.7%) and Mexican American (12.7%) women. 17 On the basis of the NHANES data, the age-adjusted prevalence of the metabolic syndrome is highest among Mexican American women (40.6%), which is Ϸ22% higher than in Mexican American men. 18 The prevalence of total cholesterol Ն240 mg/dL in 2008 for those Ն20 years of age was 16.2% among women and 13.5% among men. 2 In contrast, the percent of women with high-density lipoprotein cholesterol Ͻ40 mg/dL was 9.7% compared with 29.5% among men.
Lifestyle risk factors also vary by gender, race, and ethnicity. Cigarette smoking has decreased overall in the United States, but remains more common among men than women (23.1% versus 18.1%). 2 Non-Hispanic white women have a higher rate of smoking (20.7%) than black women (18.8%) and Hispanic women (9.4%). Age-adjusted rates of physical inactivity in 2009 were higher in women than men (34.5% versus 30.3%). 19 Adverse trends in levels of physical activity (Ͼ12 times a month) reveal a decline from 1988 to 2006 from 57% to 43% in men and from 49% to 43% in women. 20 The decreasing levels of physical activity parallel the rising rates of overweight and obesity in the United States. Two thirds of Americans are overweight or obese (72% of men and 64% of women) as defined by body mass index. 21 Among women, non-Hispanic blacks and Mexican Americans are more likely to be obese than non-Hispanic whites (50% versus 45% versus 33%, respectively). From 1999 to 2008, the increase in the prevalence of obesity was greater among men than women. 21 Full adherence to 3 heart-healthy lifestyle behaviors (smoking abstinence, physical activity, and fruit and vegetable intake) was nearly 50% higher among women than men without CHD in a 2000 sample of the US population. 22 Overall adherence was low (Ͻ20%) for both women and men. These data suggest that population-wide approaches are needed to reduce the burden of CVD in both genders.
Transformative CVD Prevention Research
Arguably, a major explanation for the decline in CVD death rates for women and men has been widespread application of evidence-based preventive strategies. An analysis from the Centers for Disease Control concluded that approximately half of the improvement in CHD death rates in the United States from 1980 and 2000 was due to better control of major risk factors, including reductions in total cholesterol, systolic blood pressure, and smoking prevalence. 4 The other half was ascribed to evidence-based treatments, including secondary preventive therapies, which accounted for 11% of the improvement in mortality. In 2004, the AHA issued the first evidence-based guidelines for CVD prevention in women derived from a systematic search and review of the scientific literature designed to identify whether gender differences were present in response to preventive therapies. 23 Only 75% of research articles that met the criteria to establish clinical recommendations included women, and inferences had to be drawn from trials that included only men. A 2011 update of the guidelines concluded that the evidence documented few gender differences in the efficacy of preventive interventions, but data evaluating parity in safety or cost-effectiveness were limited. 24 Table 3 
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healthy women. 25, 26 Among women in the WHI with prior hysterectomy who were randomized to estrogen only, the increased risk of stroke did not persist in a postintervention 10-year follow-up study, and there were fewer CHD events among women 50 to 59 years of age randomized to estrogen compared with those randomized to placebo. 27 The data are limited because of the observational nature of the extended follow-up study and the lack of data on the long-term safety regarding breast cancer; definitive conclusions about the balance of benefits and risks in this population are difficult to make. WHI findings were consistent with earlier secondary prevention data from the Heart and Estrogen/Progestin Replacement Study (HERS) showing no benefit from a combination of estrogen and progestin for the secondary prevention of CHD, an increased risk of MI in the first few months after initiation of hormone therapy, and an increased risk of venous thromboembolic events. 28 Similarly, the selective estrogen receptor modulator raloxifene was not beneficial for the primary or secondary prevention of CHD and was associated with an increased risk of fatal stroke and venous thromboembolic events. 29 -31 The results of these trials led the AHA and the Food and Drug Administration to recommend against use of menopausal hormone therapy and selective estrogen receptor modulators for either the primary or secondary prevention of CVD in women. 23, 24, 32 A meta-analysis of randomized controlled trials of aspirin available to 1997 supported the use of low-dose aspirin to prevent CVD in both high-risk men and women. 33 The first large-scale clinical trial was the Physicians Health Study of men without CHD; aspirin reduced the incidence of MI and had no effect on stroke risk. 34 In contrast, the Women's Health Study (WHS) showed that aspirin had no overall effect on CVD, the primary end point, although a reduction in ischemic stroke was observed. 35 In a post hoc analysis of women Ն65 years of age, there was a significant reduction in the risk of ischemic stroke and a small reduction in risk of MI; among women Ͻ65 years of age, there was no MI benefit and a small benefit in reduction of stroke risk. 35 Overall, the risk of hemorrhagic stroke and gastrointestinal bleeding appeared to mitigate much of the beneficial effects of aspirin in the WHS. The AHA suggests that aspirin to prevent CVD in older women be considered as long as blood pressure is controlled and the potential benefits are likely to outweigh potential risks. 24 The US Preventive Services Task Force recommends that aspirin use be encouraged only among women when the potential benefit of reduction in ischemic stroke outweighs the potential harm of an increase in gastrointestinal hemorrhage, a situation difficult to define for primary prevention. 36 The gender differences in benefits associated with aspirin may reflect the later onset of CVD in women, the greater proportion of ischemic strokes among women compared with men, the relatively small incidence of MI among women and stroke among men, gender differences in aspirin metabolism, and the fact that aspirin resistance is more common in women than men. 37, 38 Based on a wealth of epidemiological data and support from basic science, there was widespread interest in the 1990s in evaluating the use of vitamin supplements for CVD prevention. The overwhelming majority of participants in early clinical trials were men. Supplementation with ␣-tocopherol and beta carotene showed no CVD protection and an increased risk of lung cancer among Finnish male smokers. 39 Similarly, beta carotene supplementation showed no CVD benefit among 22 071 US male physicians 40 or among 18 314 smokers or ex-smokers exposed to asbestos. 41 Approximately 10 years later, the Women's Antioxidant Cardiovascular Study (WACS) showed no benefit of ascorbic acid, vitamin E, or beta carotene on CVD events among 8171 female health Menopausal hormone therapy does not prevent incident or recurrent CVD in women and increases risk of stroke [25] [26] [27] [28] Do SERMs prevent incident or recurrent CVD? SERMs do not prevent incident or recurrent CVD in women and increase risk of fatal stroke and VTE [29] [30] [31] [32] Is aspirin effective for the primary prevention of CVD in women?
Aspirin does not prevent incident MI in womenϽ65 y; aspirin prevents recurrent CVD and incident ischemic stroke and might prevent incident MI in women Ͼ65 y of age but increases risk of hemorrhagic strokes and GI bleeding [33] [34] [35] [36] [37] [38] Do antioxidant supplements prevent incident or recurrent CVD?
Vitamins E and C and beta carotene do not prevent incident or recurrent CVD [39] [40] [41] [42] Do folic acid and B vitamin supplements prevent incident or recurrent CVD?
Folic acid and B vitamin supplements do not prevent incident or recurrent CVD [43] [44] [45] [46] [47] Does omega-3 fatty acid supplementation prevent incident or recurrent CVD?
Omega-3 might prevent CVD in women with hypercholesterolemia but the absolute benefit is low [48] [49] [50] [51] Does vitamin D and calcium supplementation prevent incident or recurrent CVD?
Combined vitamin D (400 IU daily) and calcium supplementation (1000 mg/d) do not reduce the risk of CVD, stroke, or mortality 52, 53 Does intensive diabetic control prevent CVD? Targeting HbA 1C Ͻ6% does not prevent CVD events in patients with diabetes mellitus and increases the risk of death 54 Is LDL reduction effective for the primary prevention of CVD in women?
LDL reduction reduces recurrent events and might reduce incident events in women, but the absolute benefit for primary prevention is small [55] [56] [57] [58] [59] [60] [61] CVD indicates cardiovascular disease; SERM, selective estrogen receptor modulator; VTE, venous thromboembolism; MI, myocardial infarction; GI, gastrointestinal; HbA 1C , hemoglobin A 1C ; and LDL, low-density lipoprotein.
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professionals with CVD or risk factors. 42 The folic acid supplementation arm of WACS also revealed no CVD benefit despite significant homocysteine lowering. 43 Several other large-scale international clinical trials showed no benefit associated with folic acid and B vitamins on the incidence of CVD or stroke in patients with vascular disease, 44 recent cerebrovascular disease, 45 and advanced chronic kidney disease. 46 A recent meta-analysis showed that dietary supplementation with folic acid had no benefit on cardiovascular events or cancer. 47 On the basis of the totality of evidence, the AHA advised against the use of antioxidant vitamin supplements and folic acid with or without B vitamin supplementation for the primary or secondary prevention of CVD. 24 In 1999, a large clinical trial (11 432 patients, Ͻ15% women) conducted in Italy demonstrated a protective effect of dietary supplementation with n-3 polyunsaturated fatty acids in patients with prior MI on the rate of death, nonfatal MI, and stroke but confirmed no benefit for vitamin E supplementation. 48 Similarly, the Japan EPA Lipid Intervention Study (JELIS) showed that eicosapentaenoic acid was associated with a 19% reduction in the incidence of major coronary events among individuals with hypercholesterolemia and was effective for the secondary prevention of CHD, but the absolute benefit among women was low. 49, 50 A recent clinical trial in the Netherlands among nearly 5000 patients (78% men) with prior MI and receiving state-of-the-art preventive care showed that low-dose supplementation with eicosapentaenoic acid-docosahexaenoic acid or ␣-linolenic acid did not significantly reduce the rate of major CVD events. 51 The 27% reduction in major CVD events with ␣-linolenic acid among women was not statistically significant. Because of the limited number of women in the trials, low absolute benefits, and possible increased risk of hemorrhagic stroke, an AHA expert panel concluded that the usefulness of omega-3 supplementation in women is not established; they recommended that consumption in the form of fish or capsule (eicosapentaenoic acid 1800 mg/d) be considered for women with dyslipidemia for primary and secondary prevention. 24 More data on the role of omega-3 supplementation in primary prevention are expected from the Vitamin D and Omega-3 Trial (VITAL), which began recruitment of 20 000 US men and women in January 2010 to test whether daily supplements of vitamin D (2000 IU cholecalciferol) or fish oil (1 g omega-3 fatty acids) reduce the risk of CVD and cancer. 52 The WHI did not show a reduction in coronary events, stroke, or mortality associated with combined vitamin D (400 IU daily) and calcium supplementation (1000 mg/d) compared with placebo. 53 The dose of vitamin D tested in the WHI may have been too low, and CVD was not the primary end point. VITAL should inform the risk-benefits of vitamin D and fish oil supplementation for primary prevention of CVD in women.
Intensive control of blood sugar to nearly normal levels among patients with type 2 diabetes mellitus with prior CVD or Ն2 risk factors did not reduce the risk of fatal or nonfatal CHD or stroke and increased the risk of death 22% compared with standard treatment in the Action to Control Cardiovascular Risk in Diabetes Trial (ACCORD). 54 The median level of glycohemoglobin in the standard strategy group was 7.5% at 1 year; in contrast, half of the intensive control group attained a hemoglobin A IC level Ͻ6.4%. Hypoglycemia requiring assistance was more frequent in the intensive therapy group, as was the use of diabetes medications (52% on 3 oral medications plus insulin compared with 16% in the standard therapy group). Death rates were consistently higher in the intensive therapy group regardless of gender, age, or race/ethnicity. These findings led the AHA to downgrade its strength of recommendation to target a hemoglobin A IC Ͻ7% in diabetic women, if it can be accomplished without significant hypoglycemia, from a Class 1 to a Class IIa recommendation. 24, 32 The panel acknowledged the importance of prevention of microvascular complications with appropriate glycemic control. 32 The benefit of secondary prevention associated with a reduction of low-density lipoprotein cholesterol levels in both women and men is well established. The proportional reduction in vascular risk has been linked to the absolute reduction in low-density lipoprotein cholesterol achieved regardless of initial level of low-density lipoprotein cholesterol and is similar for women and men. 55 The impact of lipid management among women without CHD is a topic of ongoing debate. Primary prevention lipid trials included few female participants until the Management of Elevated Cholesterol in the Primary Prevention Group of Adult Japanese (MEGA) study and Justification for the Use of Statins in Primary Prevention (JUPITER) trial, both reported in 2008. 56, 57 The MEGA study, which enrolled more women (5356) than men (2476), showed that pravastatin was associated with a significant benefit in men only; the nonsignificant 37% reduction in risk of all CVD in women was suggested to reflect the approximately one-third-lower incidence of events in women compared with men. 56 JUPITER randomized 6801 women Ն60 years of age and 11 001 men Ն50 years of age without CHD and with low-density lipoprotein cholesterol Ͻ130 mg/dL and high-sensitivity C-reactive protein levels Ն2 mg/L to rosuvastatin 20 mg/d compared with placebo. 57 The trial was stopped prematurely after a median of 1.9 years because of a significant 44% reduction in the primary end point (MI, stroke, arterial revascularization, hospitalization for unstable angina, or death caused by CVD) associated with statin therapy. The hazard reduction was similar for women and men, although the absolute benefit in women was lower, reflecting their lower baseline risk. The methods and results of the JUPITER trial have fueled the ongoing debate on gender differences in the use of statins for primary prevention. 58, 59 It has been suggested that lower-cost generic statins with wider eligibility criteria be applied unless long-term safety issues emerge. 60 Although uncertainty remains, a recent Cochrane review concluded that current evidence does not support the use of statins in individuals with an annual all-cause mortality risk Ͻ1% or an annual CVD event rate Ͻ2%. 61 
Closing the Gap in Preventive Care
Adherence to guidelines for the prevention of CVD is suboptimal for women and men. The extent to which physician behaviors, patient behaviors, and environmental factors 2150 Circulation November 8, 2011
explain nonadherence is not established. The limited systematic evaluation of provider performance in CVD preventive care makes it difficult to document gender differences in the delivery of care. Etiologic explanations for any observed gender differences in adherence to preventive recommendations are even more elusive. Most studies are conducted in select settings, use a variety of quality indicators, and report limited data on confounding or effect-modifying variables. Despite these research limitations, several themes consistently emerge regarding barriers to optimal preventive care.
A fundamental barrier to implementation of prevention guidelines may be the guidelines themselves. Shaneyfelt et al 62 evaluated the guidelines process and found that longer guidelines included more standards than shorter guidelines but were more often ignored in practice. Evidence-based recommendations were used more often than recommendations for practice not based on research evidence, and controversial recommendations were followed less often than those that were noncontroversial. 63 A study of AHA/American College of Cardiology Guidelines showed that adherence was higher when the recommendations were supported by randomized, controlled clinical trials. 64 Guidelines are more likely to be followed if they are easy to implement and come from a highly respected source. 65 The AHA has published 3 women-specific evidence-based guidelines between 2004 and 2011 for the prevention of CVD, but the extent to which these guidelines changed physician behavior or affected any gender gap in risk factor management is not known. 23, 24, 32 The most recent AHA women's guideline 2011 update emphasized the importance of risk assessment to improve the quality of preventive care and highlighted challenges of available risk assessment tools: short-term focus, relevance of outcome measures (CVD versus CHD), and underestimation of risk in women. 24 Further research is needed to determine whether improved risk assessment is associated with improved clinical outcomes.
Cabana et al 66 evaluated 76 studies describing barriers to adherence to clinical practice guidelines; lack of awareness, lack of familiarity, lack of agreement, lack of self-efficacy, lack of outcome expectancy, and inertia of previous practice were recurring thematic barriers for following guidelines. It was suggested that AHA guidelines for the prevention of CVD in women are heterogeneous, and consequently there are different barriers to implementation of individual recommendations. 67 In a national AHA study of 500 randomly selected physicians, the most commonly cited barriers to implementation of CVD prevention guidelines were time, insurance coverage, and the patient. 68 This study also revealed that physician assessment of CVD risk of the patient was the primary driver of quality preventive care. Gender disparities in treatment were explained largely by the provider's lower perceived CVD risk in women, despite a similar calculated risk compared with men. A subanalysis of this study suggested that solo practitioners and older physicians should be targeted to help promote the use of the guidelines. 69 In a program designed to improve screening and management of CHD risk factors in women, internists and obstetricians/ gynecologists were queried about barriers to primary prevention; physician time was perceived as a major barrier to the provision of preventive care. 70 The authors suggest that the current structure and reimbursement system for health care must be addressed if the gender gap in CVD preventive care is to be reduced.
In a nationally representative sample of women, the most frequently cited barriers to heart health were confusion in the media (49%), the belief that health is determined by a higher power (44%), and caretaking responsibilities (36%). 71 Psychosocial factors may also contribute to nonadherence to preventive recommendations in women. For example, depression and social isolation have been linked to CVD risk and may be mediated by nonadherence to preventive recommendations, although there is a lack of clinical trials to document that treatment of psychosocial risk improves patient outcomes. 24 The roles of body image and other psychological, social, and cultural factors as mediators of nonadherence deserve further study. Systems approaches to CVD prevention have the potential to improve outcomes and to reduce disparities. The Get With the Guidelines Quality Improvement Program has shown improved adherence to secondary prevention guidelines over time for both women and men, but the data are subject to selection bias and secular trends. 72 
Recommendations for Design and Conduct of Future CVD Trials
Progress in the inclusion of women in CVD trials reveals divergent interpretations. A study conducted in 2000 of NHLBI-funded studies of CVD concluded that federal efforts to increase the representation of women in clinical trials had been moderately successful, primarily because of the initiation of a small number of large single-sex trials that enrolled women. It also noted little progress in the sex composition of cohorts in the majority of CVD studies. 73 The lack of inclusion of women in CVD trials was highlighted as a barrier to making clinical recommendations in the initial AHA evidence-based guidelines for the prevention of CVD in women in 2007. 23 Among randomized, controlled trials cited by the women's guidelines, 87% included both women and men; the proportion of women increased significantly from 9% in 1970 to 41% in 2006. 74 A 2004 review of published randomized, controlled trials found that federally funded trials inconsistently adhered to National Institutes of Health standards to include women: on average women made up only 37% of study participants. 75 An updated analysis of trials published in 2009 that included both genders revealed that the median enrollment of women was unchanged since 2004. 76 Moreover, presentation of analyses by sex was evident in only 35% of studies, 11% did not analyze by sex but provided an explanation, and 64% did not include sex in the analysis, did not provide an explanation, or both. 77 Similarly, a recent systematic review of reporting of results of high-risk cardiovascular devices that received premarket approval by the Food and Drug Administration between 2000 and 2007 showed no report of sex of enrollees in 28% of studies and no increase in the enrollment of women over time (average of 67% men). The lack of gender-specific safety and effectiveness is a barrier to optimal CVD care for women. More research has to be conducted on effective lifestyle methods to prevent CVD, especially those approaches that have the
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potential for long-term sustainability among diverse groups of women. Table 4 lists recommendations for the design, conduct, and reporting of future CVD trials in women. A 2011 report from the Institute of Medicine Committee on Women's Health Research recommended that the government ensure adequate participation of women in trials and analyses and reporting of data, both efficacy and adverse effects, by sex. 1 The availability of such data will inform future guidelines and facilitate the translation of research findings into practice. It will be important to determine to what extent these data and their dissemination can reduce gender disparities in preventive care and improve clinical CVD outcomes for women.
Table 4. Recommendations for Future Cardiovascular Trials in Women
Include equal representation of women and men unless adequately justified Limit exclusion criteria and remove upper age limit to improve the generalizability of results and the projection of effectiveness in clinical practice Women-only trials should be limited to the study of conditions unique to or predominate in women Cardiovascular end points should include the scope of outcomes significant for women, including all acute coronary syndromes, fatal coronary heart disease, stroke (thromboembolic and hemorrhagic), and heart failure Quality-of-life measures should be part of outcomes evaluated by gender Gender-specific analyses should be conducted and published for both efficacy and safety
Reasons for nonadherence to interventions should be documented according to gender Cost-effectiveness analysis should be conducted and gender-specific data published
Gender-specific power calculations should be conducted and published Dissemination of results should include communication regarding any significant gender differences in efficacy and adverse effects 2152 Circulation November 8, 2011
